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(54) SWITCHING POWER SUPPLY AND CONTROL THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an abnormal 
oscillation from being caused, by superimposing 
sawtooth voltage on detection voltage caused by 
detecting current flowing through a switching circuit for 
obtaining summed voltage, and involving overcurrent 
protection circuit which determines a timing for turning 
off switching circuit so that the summed peak voltage 
may be maintained constant. 

SOLUTION: This switching power supply is provided with 
a compensation circuit constituted of a sawtooth wave 
generating circuit 20 and an adder 21. The current Ip of 
the primary winding 10a of a transformer 10 is detected 
by a current transformer 5 to convert it into detection 
voltage Vp and a sawtooth voltage Vn which is 
synchronous with a PWM control circuit 24 and has a 
fixed tilt is superimposed on the detection voltage Vp by 
means of the adder 21 to obtain summed voltage Vw. At 
the timing when the summed voltage Vw becomes equal 
to reference voltage Vr, a signal of turning off switching 
elements 6. 7, 8, 9 is outputted to an AND circuit 25. It is thus possible to reduce an open loop 
gain involved in abnormal oscillation, thereby preventing generation of abnormal oscillation. 
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[If 3] ;w^>^mii:S^7bV\-37:?Uyv^ 
H 3S ^ fi 05 Jj /£ o 



[0001] 

[^B^toM^^a^Ki^^tt.m^sii^mssEmii^^^^-r^v^m^mi^iiL, 

[0002] 

[OOOS^ICfcUNT.^^^miUgSCDA^^alC^ 
3<!:=i>^>+f4<t<Dm*iJ}£^te^A;M^ 

3li,y-T;^^a-^^[±3^>T^-^^D^y-v;^^>^^^>x^^<^:^^HrL^ 
<5o 3>t ; >-9-4(*. A*«EE(D^i!l$jq]^, A*mJ±V in ^^^lz^o^fiJ^mfc-ro *U>h 

h^>X5li. 1*««5at2^#li5b^L, 1 *#«5at23fe#»5bi:a>#»ik$1 *tN(N> 1) 
t-f&o mi (DX-T^5 l >^^6«i:m2(DX-r^>^ : ? : 7i:*U>hh^>X5(D1 <fc#^5a<!:(7)i£ 
5IJIsl»f*, 3>T>+MlZ&*iJ(C}&£rc£;h,Tl^„ m3(7)X-r^>^*^8<t:m4(DX-r^>y* 
^9<t<Dffi*U[H]S&I£. MfEfn &^*2<DX-r^>^*T-6. 7<Btt$J««6tt:lzM*]|=&|*£*lT 

[ooo4]K : 7>xi oii. 1 ^i£&i Oa^ifn (D2^#^1 obtnzoz^^ 0c£WLTL^ o 

>X1 0(7)1 0a(D-4ffil*. Sg1 <7>X-r^></^6i:||2(7)X-r^>^^7<»:(7>^^lC 

£ 0 *1 ©»a^t-Kl 1 &lX»2<D»3!Ey-r^-— K1 2(?)^;h,* ? ;h,<D7 7 y— KI*. h^>X1 0<7)m 
1 (7)2;^#i^1 0b£M2.<D2'X&m Oclzjfcgtetu *V— KI45LMz»«t**iTL^o tt5IJI-*«* 
*ifc-f >***:/X*iM 3<!:¥;t=i>ir>-*1 4<b(*s ©M^-f K1 1 tm<Dm%L 

K1 2ta>««^IZfl|fi|**t. ffi«K^h^>X1 0<Z>*1 ©2^#^1 0b^HtrlH»2(D2^#« 
1 0ct©tt»jSLlC»«[**lTl^*. ¥»3>-T>-tM 4(Dtt*M(4+#*fK. tH7D^1 5a % 1 5 
b^l«5lfl:*nfcttaai*«BEA<ffi**n*.ft«16l*,ai**^15a, 15bMI=l^**l.« 

[0005]*U>hh^>X5<7>1 ^#»5arz3SE*l**35lw«fcy „ *U>hh^>X5(D#i&]£Nia&i:fc2 
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3fc*I£jb<2&#*5bl::Rjg£*L<&o *<Dtzlsb. 23fc«»j&«$r-f3j— K1 8£3£T!g2(7)$£ijii 9^3SH 
l±Vp*q#b^o <7)$£tfi1 71*. *b>hh^>X5<7)1 ;^^^ca3iE*^tLTL^^^:l^«!:#lC. *>U 

^hh^xsizstt^fcjaax^^^-^jBftr^o =i>/<u-i *23i*. ^tuasvp^. s^a 

[ooo6]PWMfrjft][5]j&24i*, ffiEttSltm*«E*ttaiL, z*L$S^^b"TS«k5l=. -*§- 

7>KlH]S&25l±. PWM«lJffll|Hl»24a>ai]i:a>/<lx— ^230>ai*^©T>KJ»*$- 
frdo #E»26li* T>K@»250>ai**, 2-30>K^f?|5]S&27. 28lzXS(cifiy#ltTai2i-t 

h^^iHis&27ii. »iBS26^6(Da*$»itT. mi^^iy<fm=Fetm4(D^^><f 
i* % ft*<D*4vT>7mMmm\~tei+z&&<DWift}eiJ&mx*foz>o men (a) a>x>r^> 

<fm*6&£lf&4(D*4vT></m¥9<D*>*7m^G'\R.lfiG4Xtoi>)* (b) l*|g2(DX-r^> 
y*^7fc e kt/^30>X'l'^5 L >^mT8(7>^->^-^^-G2S^G3r'fc^o M6(7) (c) l*^*** 

>xm^3tw-m^>^v-^4tommmzmu^iix^mEyf(omm&m^:7ikLx^j. (cqi* 

jyWZ^xmi-l 3£,^;K&m^If<Dm^»£^LTl^o M6<7) (e) [±*U>hh^>X5(D1 ^ 

[0008]B#£lJt0lCfcl,NT. mi 0>X-f ^/^>^*?-6i:*4<DX-f ^^^^SR^-QiA^XZ^St. h 
00)1 0alC3>7 s >-9-4<7>^^A7]mi±V in ^EniP^'So H5>X1 0(7)111 0) 

2^«*1 OblC, A73mJ±V jn IZh7>^1 0(7)#^it^i:frflC7)2^mi±^e^tL. Hi 

y-f*-Kl 1 *<D$£3k. 3lC#1 0>23fc#tt1 OblCfi&jBLf= 

WEtfffl/n&K* 3£3SE*L3«jffiifi** it^tfeiciiira-r^ 0 w<7)B#. h^>xi o 

aici*, co«3iEiflch^>xio<D#aj±$ini:f=fitfl>«g!Eip3b<aE*i*o mi <7)x-f^>y*T6£ 

m4(7)X^T>y^9^®LT. ^JU>Kh7>X5(Di;^#^5al^^|i:m3Slp^3SE^o CCDtt 
SSEIpl*. h7>X1O<D23fc«3SE0)1^8lltfitlC*n5t, H5>X1 0<DJM^>^£>XlZcfc&l)i&® 
jft^ltg^H-Cl^o Lrf^U h^>X1 0CDl!I^'r>^^>X^zl*ll/lSEttJ^^E^»^$tiTL^'S(7) 
-C\ «jffiIpl*a3iiSM*lCiiJjn-f CCDm3i K Llpl*±iU>hh7>X5lC e fcyi/'NIZ^^nr}gtn;i9^ 
SSttL, ^t±imJ±Vplc^^$tL^o -(7)^tbmJ±VpA^ SMEE3522(Dafc^«ffVrlz*#Lr+» 
ld£l^#l*. 523(7)tjb^l*, ^IC/\^U^;b^fe<S>C7)-C\ PWM*J^PIe]^24(7)^->^ 

[0009]-r>y^>^*^-13*aE*L*«3!EIf36<+»lZ*#«j:y, B#£lJt1 iCfcLNT. &tbSJ±Vpj!)< 
S^mi±Vr|c3S-r^<t. =J>/"?U— $r23jb<Mlf1ST<5o ^(D^aj^ftS^^U-^S^tiJTJfl 
^tfft%&$*26t^'<7\B\&27$mfiiLX. Hi CD^^>5 1 >^m^6fcJ:i;m4(7)X-r^>y^ 
^9£ISB#(C;J-7£-&<&o B#£Ut1 ICfclNT. Hi Sl/m40)X-r^>^ I J L 6. 9^(5lB#lC^-r^ 
h7>X100)1^l^10al*^«C^tV^o -O^^Xm^-IS^jJSn-SWSSEIflih^XIOCT) 

m^o)is^i±^<so<fcaic. H20)^3se^^— ki 2^mm^mtLx % h?>xi o<Dmi ©2^# 

ij^10b<!:l|2C7)2^#i^10clC^7i K LLT3iE^o h^>X1 0(7)1^1 St/m2<7)2^#^1 0a % 10b|Z 

m^Mms.it-a nttjL&nx*. -r>y?s>xfst^i 3£3iEft5«»i*is«tti::*'>«. 

[0010]^IJt2|CfcLN-C. PWMflJ^PIo]|^24|C e fey^— >^-><t-§-A<^^-r-S<i: % ZCDfi^^lB 
S26^fiLT^^n.m2(DX^T>y^7<tm3(DX^^>^m^8<!:A^B#|Z^>^o 
^<7)|gm. h^>X<Z)1^#^7alZ=J>^>-b-4l^^tl7tA^ffil±V in (*, B#&Jt0~t1 C0<h^«hi3fr 

fS]£l::E|]An£*l.£ 0 tfcoT. h^>X(7)mi <7)2^#^1 Ob<tm2C7)2^#Ml OclC^[S]^<7)2^mi± 
jb«RiB£*u *1 Ki 1 ^^F*ii^S«!:-r^o C(7)B#. m^mxthh%2<n^^ V 

*-ki 2$ffiLr-r>y^^>x^ : ?-i 3ic2&#iai 0o\zmmsz.2vms±t^m&ft.%> o 

^>xm^-13lz2^mJ±^En*Q^tL^<!:. 3^3iEH^«3SEIfl*it^t^lzli*n-r 
6o C(7)m;TiIf(*h^>X1 O0)2<fc#£|1 0c£fl*LT 1 5fefcl=e«*;h., 2JU>hH7>X5<7)1 
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5a^M 0 2iU>hH7>X5<D1 ;jfc#$|5a£3!E*l£ffi3fEIpj!>^ *U>hh^>^5<!:SJa1 9C:<J;oT 

[001 1 ]B#^ijt3izfctNT. &itini±vprfmmnM22<D&mni±vrtzm-t&t. 

0)1^^10aliP^te^. h^>X10<DHlSt/H2O2^#^10b, 10clC^^Hi)2;^«J± 
li-tf Pir^o ^0)^. 3^5SEtL^«^I*. fn Kl 1 

S<tLr. b^XIO^^CD^ti^O^I^. h^>X1 0(7)^1 0)2^1^1 0b«l:m2<D2^ 

ml±Vr]^JL±|Z^^t>^j:L^cfca[cm1 ^L^Lm4(7)X-r^>y^^6 s 7. 8 S 9(D^">^^$IJ^I$H^o 
^tH«J±Vp^JIS$^CDT% ^WIC>f>^^>X^3^3SE^«3itfcckt/A7]iffi^2a. 2b 

[001 2]cc-ci*. 7)[,z?>jvi>^/<-$o)&mftiMffl\z'Di,\xmwLtzt)^ wim^-tv^vm 

X$b%>o 
[0013] 

7>xi 001 oa^^^^x^sicEn ja^ti-5*J±^^<Mo -T<i>£. H?>X1 0 
(Di#^iOa£;Tift&m;ffi<D^to^ 

J± W£<&So tzl— T--f Jt3b</h$<fe*t. Z3> J r>-b-4^t>h7>X1 0(7)1 ##1^1 Oa^0SEifc-f & 
«3lE3b<3*^r-S. ^<Z>B#. =]>r>^4<b^>y^^>XmT3^^^^A73[HliE&(7)'r>t <, -^>XZ in 

;ftaj^&«^(Zm<bl::*t-f 3. A*Bl±v in <D^^bA^^<^y . ^-*ilcJ;yA2im 
EEV in 3b<*?>l=Sf<3B:5ai:'r-5J:3lcjE»ja35<^i:-5o 

[001 4]fcT. 3>^>^4[C^^tl7tA*mi±V in A<m^^miC«i:y^ij!iL. 

it. 4^?w>7.m*3£zi^T>v-4rO)mmM\z&i>). ^^v-A-iz^n^tzxttmE. v in *>< 

4iL^IBIHA<ftof=o M8iz^-r^lc. A*i[HlS&<7M>tf— ^>XZ jn (D^bl*. 
>f>^S>Xifl^3<7M>y^>X L jn <!:=i>T J >^4(7)^a C in i:TfS*-SM5«*«Jl»»Fr(Zte 

--C\ A2K>bf-<$f>XZ in £Tlf *MA<^*35<. A:fclH]{&<D=i>r>^4<tLTIi*#«T**M 
OrtOtf&SfcftU. ^>^^>X^^3 < !:LT^^d:'r>^^>Xfit(7)t<D^3«!:. 

[001 5]*3feMI4. A;b0&l~*^M<7^>^>^£|g^lT£c<h^ *tt««*|»jh-r*^^*< 

[0016] 

[PSi£fi¥;*?-&f-a6(D^f£];fc3iB^<Dx^^ 
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vzz>o tot, ^ismm(Dn±&mMLtz^mx*&i£t4i^vT><fnM&m&vzz>o *mw<D 

xff s &i;Bm*QmJ±<Dfc 0 -^mi±£ftJ^LTAffi^ 

[001 8]£tc. A7D«EE^^^'lb-r'5A^I5lJE&(DW-r^^«i^^^lcfc^-C. HUfBA2imJ±7« 
S]Lfc^£<DiifJfBX^^>^f£<D:*>^ 

<Z)7b<M£U^ -(^X^^^ymM^ScDSJ^^Ic^HI*. A*«l±3!)^iJ]L/cli^lcx^^ 
^?^t%(D5->*7(D$'(S><f<Dmt$:'\^<XZZ>o *<Dlfe¥k. A1im&<r>iEmmz&Z>jr-Z? 
>;U-^>f>r>^/J^<T^(DT:\ A^llHll^lz^acDa^^^^L^r^^ll^tT)^ 

<fnw£wx&Ki£.±x<Dx*v?><fnmttizftLxmmx£& 0 

[0019] 

mmommmmmT^mBMox>(y^><fmmmm(Dimummmiz^xmiu^L^ 
mmm))mnt. *mM<D-mmm<D^vT><7nm&m<Dmf&%*?\3&mxfoz>o £*>\ & 

^Jirl^-SU^lc(ilH|-#RS^-l-^Lri5iB^-r^oMll^fct^T, 1S35I«;J11 (i. A^iTf 2a. 2 
bP^ICfg^ftTL^o A^4ffi^2a. 2b^(C[*. A*J[US&£JM-r<5'f ^W^^m^t^ 

>?>v-4ommifiii*rfmffiz*ix^%o ^?<7*>*m*3i*. is^m^i i^^-r^y-fx^ 
z.z>&(Dx\ ^c^m^c^u £M#-r<s>A7:m±£ v in <fr^>o *u>hh^>x5i*. i xmma 

t2^mb^mL^(0^^mm5at2^.mmbt(D^W^it^:^^N(N>^)X^o 
[00201^1 (DX>fy^>yfftT6<hm2<D;W^>^ 

tf>It*iJ[H]S§li. MfBUl St;H2(DX-<^>^^6, 7(Dtt5iJ^<*lcM5lJIC^^HrLN^>o h 
^>X1 001 ##!Nli Oa^Hi (DZ'Xmm 0btm2<D2X.%t&-\ Oc<h<D#&ttl*Nt*h *M £U 1 

^#^5aO-r>^^^>XfiS^Lm<i:-r^o 

[0021 ]h^>X1 0<D1 ##3||1 0a(7)-lkffil± N Hi (DX>f^5 1 >y^ ; ?-6i:m2(DX^5 1 >^T7 

tomm&iz&mzti. mmit* m3(D^^><fm^stm^<D^^^mi-9tcom^iz 
xi o0>mi <D2%.mm obt%2<Dz^mm oc^iz^^n. *v— KiisiMzftfteti-ci^, -f 
7^>xtfi 3,t^7ir3>^>-9-i 4f*a5»jfc^$H-4B5(*in ©*ay-r^— Kl 1 tmz<D&%t 

$V*-K1 2(D*v— KO)ftfft£l::]Sfft&tu 1ft»l*h7>;u oom <D2;^#^1 0b^m20)2^ 
giSgl Oc£<D»8fcj5lzjg«£jfcTl*£o mi a>S3fE*V K1 1 £*2<DS63!E*V3j— K1 2<hT*g 
^£ftfcffiE£¥^>^>-9-i 4W»U tiJ;tom3S»±<!:LTtiJ;MTl 5a£l SbfUUz&fllLfc 

[0022]^7fl3>7 ? >-9-14CDf*m#«l±+^#<. ai7D4ffi^15a, 15b^(*^^tLfct±J7Jtt 
I±V out rf><*#b;tx&o *U>hh^>X5CD1 *«l*5alz3SE*l*«3SEIC«fcy. *U>hh^>*5(Z>#»Jt 

fcj£Cfc2&*Ejb<2&««5bl::B!jB"rs. *<Dtz!sb. Z^Wk^^ir— K1 8"«3(E3*u iSfitfit 

#Rs<Dm2<D&ft19£;j1l;h,&om2<D}g^ 
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5ftIpl::J±#]Lfc1£aiffil±Vp(N x r s x i p ) tfWI&Zti&o f£1 O&tiil 7li, *b>hh^>X5(Z)1 & 
#^5alC«;W^;|xTl^«>:l^lC. *U>Kh^>X5lCg«$HycJaj^X^;U4r— ^^*t-^>o (7) 
d^y;&2S£[5]S&20l*. PWM*J^l[H]!E&24|Cf5|^Lfc. «!±(7)±^<7)<l£££M<»:-r3-£(7)ilt£<7) 
«EVn^^-r^) 0 *n^S21 1*. tfHhME.VptOZgV ^ttBEVni:<7)fPmi±Vw^^o <7)C^y 
«l6»2*0tftl»:»21 T?M«®K$«fiEL-Ct^. 

[0023]g^SJ±;JS22fi^ffiJ±Vr£5§±-f & 0 zi>/*b— < £231* . famOEVwt^lpmJEVr*!:^ 

7>Kisi»25i=a*-r*„ pwM*j^i[Hiss24[i. aj*«BEv out *«aiL. ^^b-r-s^ic, —m. 

<DmttTaT&-^*7mttn£.-r& 0 7>K@8&25I*, PWMfr]^[I]S&24<7)ft:*)<!:=>>/*U— $23 
•f^H]S&27, 28lZ25=-V>*;i/0>ai*l=XSI=»E«. K^^EIK27I±. #E$tlfc U 73 £S 

[oo24]^±siB^Lfcck3ic. *n«5«ij<Dx-r^>^*as^iitt. <Dz^yaft«±»2oi*pit»2 
ws«iia>*»a>Mf*afc#iH-cfcs. M2<d (a) 14*1 »tf »4<Dx-fv*>tf **e, 9<7)* 

>^«#Gia^G4T?fcy, (b)(*»2at/*3<DX^r^l/^* ; F-7, 8<7)^->^-7«-^G2XI;g 
3-efc§,i2©(c) (±^>y^>X*^13^»3>-T>-9-14<©S5IJ|Hl»ICEPJlD'r-5«IlVfa> 

(e)l**b>hh7>X50>12fe#|»5a*ac*l'5«StIp©*Sfca»**LTfcy, (f)li^tU«J±Vp(D 
«EEa»**L"Cl^. ®2(7) (g) l*(DZ^y &&£@ft20©aa*EVn<D*IE&JB£*LTfc 

y. (h)ii*ns:§i2i(D{±S7Dt?fc-S)fami±vw(Z)ms^^*LrL^o 

>X1 0(7)1 ^#3^1 0a|C3>^>HM<D^&mi±V jn #EPfln£:ft,6o h^>X1 00)|fn (7)2&#$£1 0 
blCh^>X1 0#^hblCJtXfcV jn /'Nt{7>2^«l±^g|^$tl. »1 toWm&J*— K1 1 £^;i#i§ 
ic-T-So ^(7)*£^. -f>y^^>x*^i 3lc«ffiv out ^9i*n**i. 'fv^^xi^i 3£3lE*i*« 

ssufi*. ii^^ic±i7jp-r^o c(db#. h^>xi oromi <z>2&*mi obizi*, 3© 

H5>X1 0(7)1 ^1^1 Oalcli. H5>X1 0(0#iliJ±lcP5i:yi«;7it*<i5SEti>5o 
tot, *U>hh : 7>X5(7)1^#^5a|ztllL:W/W3Sm'So Za>*3ftlpld\ h^>X10(D2;^m 

H5>X1 0(D]jam^>y^*>xicl£il3!Emi±#ra^ z. 
(7)«3iEIp(i*U>hh7>X5|zJ;y „ 1 /NlC^&^tLT. H20>*£ia1 9£3fE*U ^ltiimJ±VplZ^ 
£ft&o ^l±3«EVp<!:(DC^y5^mi±Vn(4JD^:Sl21 lcJ;yaa$ttTfamJ±Vw<t:^o C(7)«]« 
J±VwA<Sm«BEVrlC^LT+^IC-(gL^li % *23(7)iiJ*J[£^l::/ Wb^U-Cfc&o t 

oT, PWM$fJffl)[e]l^24(7>^->^|-^II-^-|Cc*:y#X'f^T>ym : f : 6, 7, 8, 9<D*>*7<DTJi— J r 

[0026]^>^^>X^13^j^H^«;W+^IC^<^y. B$£ljt1 ICfcl^T. fQ«l±Vw^S 
WavrlzS-r-Si:. *23*<Mifr*-<&o ^<0*e*. a>/<b— *230>tiiar*3i-7fflM§- 

3b<»E*26l=J:yKT-r^ r lHltt27*«SLT, *1 &tf3g4<Z)X^;/^>^i!t^-6. 9*»B*»=^-7* 
B#£ljt1 (Zfcl^T. HSi;i4fl)^f^lf6 s 93&^l^l^7-r*t» h^>X1 0CD1 2fc 
#^10al*^«C^^>o ^>^7*>Xf?t^1 3(7)^1*. h^>X10(DamCDji^14^Oj:5lC. 
»2(DfigSy-r^— K1 2^#fi^|zLr. h^>X1 0(7)3? 1 <7)2##^1 Ob£m20)2;*#!S£l Oc 
IC^aftLTSfEHSo h^>X1 0(7) f|1 *2©2&#»1 Ob. 1 0c(DB5iBWEI±-tf □£&$<DT*. 
W>y^^>X*?-13^3SE*L**3SEIflilSfilttlC^r*o 

[0027]^IJt2|CfctNT. PWMtf]ffl[a]»24j!>^*— i!(7)fI#*<#IBS§ 
26l=J;yK7^lHl»28*ftSLr3lfe>*l. m2&t/m3(DX^^5 L >^ : ? 1 7. 8^^B#r^>$-& 
-So *(7>*e*, 0<D1 2fc£«1 0aJcn>-T>-9-4©«J#**LfcA*«av in r4. B#£ijt0~t1 

o>t^iaiRi*rcHi*D$ti*o tot, h^>xi o<7)mi o>2^#iti obtmztoz&m&i ocic^rs] 
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£<D2#*E Hi <Dm%t?'(*— K1 1 £^#iH*Sl::-r£o Z(7)B#, ratt^-cfc^m 
2<7)^^^-Kl 2£iILT'<>'$^>;MS§^-1 3lZ2X.mmi 0clzm&Ltz2XmE.tf%l 7jn£*l 

5(7)1 #^5a£3S;ft& 0 *U>hh^>X5(D1^^5a^3SEtti>m3Slp^\ J3[s>hh3^Z.5tt& 

mi 9izj;ormai«/±vp[c^^+L^, 0 ^ai«i±vpfi. a>c^y^ai±vnicfia$H. =fami±v 

[0028]B#^IJt3|ZfcLNT. &tfimi±Vw7b<am«EEVr|Cii-f 3>/^U— ^23A<i|j^-r^o ^(7) 
5i£liai2)£;h,£:3>/*U-S(7)*:7ft#7^ 

h^>X1 0(7)1 ##jj&10al*|IS*fc£*U h7>X10(7)HlSU:||2(7)2^#l^10b s 10c(7)^ 
«ffi(i-fe*P<!:^^o -f>^^>Xi?1 3^3iE*i^m35EIf[i. mi (7)^3SEy^-Kl 1 £®iItKSlc 
LTs h^XIO^^il^^Ocfc^l^^ h7>X10(7)mi(7)2^#i^10b<i:m2(7)2^#iS^1 
OclZ^LTSfEti^o CKDlM^tUil-fo ia±<7)U)^|Zj;y. ?amJ±Vw(7)tf-<?{!#S>£ffiEVr 
m±l^b^^J:aicmi^^Lm4<7)X^^>^T6. 7. 8. 9(7)^->^A^J^tl^o fPWE 
Vw^JRg^tL^)(7)r% ^m^l=^>^^>X^^3^3iE^-5>«3SEfitfc < *:t;A7:^2a. 2bfrb0S 

[0029]Z(D<!:#«J±v in £&#^5A;b@i&(is^^ 

i)o ^ll»J(7)M<10K(7)lb^l3oiNTM3^#^Loomm^|jiBJ-r'i)o M3J±. HHMUSS 

^y(7)i§££$$L<Di§^(7X^;K^;h.<7)A7J^ 

LTl^c *H»J<7)[Hli^-e[i. m^S^CbXC^^^^lC. ^aittI±Vp[C(7)Z^y;jS?mJ±Vn^S 
g-Ti)C<!:-C\ A7DmJ±V in ^iilLfc«t#(7), X*(vTy7m=f-<D*— ^*Z><D$'(^?<Dg.W}<mfi< 

M3<7) (a) l^-r^<7)M<tlHlS&«IL(7)li^[Cjt^</J^</d:^>o tot, AtimKf3<mtLtzt^(D 
^-^Jt(7)^^ffl^^C<h:^-e#^) 0 ^-(7)$gm. ^>7U-^V>^ 
/h£<&y . ^S£m(7)S£££«K^c<t A<Wfgl::fc:6o 

[oo3o]^bic. iE!i§ii(7)^— ^>;i,-^v>^«fLoo, mmmmznr^mmmomm 

1 0Omm 0a, 1 0b. 1 0c(7)#&J£(*1 *M >E>M <!:-f £ 0 

[fS^^X^f^f^yt^e, 7. 8. 9(7)FET(ffi#^mh7>vX^)i:^3iE^>t— K1 1 ,121*1? 

^#*^ : ^^-r>^^>x^(7)ilt^siBX'1'^«!:-r^o 

[{S^^^li^^M^^^^^^X^^IfiLNSS^^T^L. A73lH]SS(7)^7U^m 
TT*fe-S'i'>y^'$i>X0T-3<i:=i>7 J >-9-4C7)E5iJ^fci(7)^^#^-r'So 

*"Ts M2£#HLT, A^l[H]SS^t>3SEtil-r^)tt^DI out (Ip(7)2Fife)fiSs dU I 0Ut l*tiJ7:«3fL Nt=1 

<^£)>»/h:SADI out ^bLfc<^ 

[0031] 
[&1] 

[0032]<IU A*IUSS(7)l'>e-^>XZ in [±. xe(2)T^^.t>^o 

[0033] 
[&2] 
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[0034]<IU RC. \*=l>T>-y-4<Dmffi\M.&mVi. C. lin>T J >tl-4(7)S«{t, RLc- l*4>?<7$ 



in 



in 



[0035] 
[ft3] 

cr)- 



'.1 ?prH*' 



(3) 



[0036]^^^SA^. A^mi±. fi- ^r-fhb. tb*l«3iS, ai^WlE^tt^ H^V in -*V in +AV jn . D 
-D+AD, IL-IL+AIU V out -V out +AV out <D &?tM'\^W}Z^Z.Z>t. ^W^lC^LT, 

[0037] 
[&4] 

1 1 \ 



(4) 



[0038]AV out . Al 0 JZ^X^<DWAy5mttM<tj£(5)<D<k?lZtj:& c 

[0039] 
[&5] 



K^out) DeIta 



Delta L+JLAL 



(5) 



[0040]{1U Deltalije(6)-e#X.f>^Li>c 

[0041] 

[&6] 



[0042]iC(5)^ie(1)IC^ALr. AV in /AD^i6-S«tjC(7)(7)ckaiC^ £ 

[0043] 
[&7] 



(7) 



[0044]#|z % A7DWJ±^ibL7ti:^<7)7 r a.-^Jt(D^lj!)^#^-5„ jM3!E«JffliR$f::tt« msSEW 

[0045] 
[f&8] 
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[0047] 
.[»9] 

[0048]iC(5)^fflL^<i:. AD/AVJiiCOO^J^lC&S 

[0049] 
[&10] 



in 



[ooso]^ (7) ( 1 o) <om&tz>ztx% mi%mm\zMs§-?z>*-zr»\,-y7>(>&Btm*$ 

mX*&Z> a CZ-C\ CHDmm Oa, 1 Ob. 1 Oc(D^&J£l*1 *M *M T?fc&<^<Dl&BJ£Lfc 

( 1 ) frt>3t ( 1 o) iz j:y H«rzfii^-e« 0 

[0051] 

[H&11] 

L/fft ~* Lj 

%->C } (11) 

[oo52]^cfc\ *nmmvte. 4^^7f>^6, 7. 8. 9x*y i j^v^^m^tLtzyj^y , j 

»ftnc&&c:£liS?frc^&^o Cw-e(i«MRSlH]SSlc^Lri^BJLycA<. tf— 27«3Sffi£ 
[0053] 

mwoshg^&Ltz&viz. *mBA(D*>(vT><fnMmm]Biif*<Dfflmjjmz&Htf^ mi%& 

mizm^r^-^>j^-zf7^>^mmmmzj:i)$^\zn^<-r^tt)<x^.m^mm<Dm^. 
zm<-rztti<»jmzu% 0 ^x. m^%m<D^±n%tLx^mi^MzX^m<Dzx^^ 
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moms 



(*1££ijmJE«l|-efc£>o 

5(D^yti«ijS^ff^iii> (b) i*A^mj±^^m-efe^o 

1 A^DitSSffiM 

2a. 2b A^ii^f- 

3 f>^*>xf?tT 



5 *lb>hK7>X 
5a 1 

5b 2##*§ 

6 HKDX-f^^^fS 

7 g20^7f>^S 

8 fSscDx-fy^y^fS: 

9 H4(7)X-r^>^^IS 

1 0 h^>X 

1 Oa 1 &«fft 
10b. 10c 2&#*£ 

11 »1<D»SlEy-f*-K 

1 3 

1 4 2|I^=3>7 S >+J- 
15a. 15b &j3ilm=?- 

16 ft^Sf 

17 mi<D&tii 

18 K 



file://C:\Documents and Settings\PasosY\My Documents\JPO\JP-A-2000-253657.html 



6/6/2006 



JP-A-2000-253657 



Page 12 of 14 



19 mz<Dts.m 

20 <DC^y»58^» 

21 m&u 

22 S*£miE;JS 

23 £ 

24 PWMfrJ^[H]S& 

25 7>KBS& 
26 

27. 28 K^-f^B* 
BIS 




"~| 13 15a 



HOb 



^ P+K)c 



15b 



^SSg-H — (AMD! 



PWM 



L-JrTT 22,1 



20' 



>W1 I 



[JB2] 

(a) G1.G4 

(b) G2.G3 

(c) Vf 

(d) If 

(e) Ip 

(f) Vp 

(8) Vn 
(h) Vw 



£Z1 



i — i i — i 



f-nm lout 



^jHtg. Iout/Nt^ 



r* I r 



r-1 




tO tl t2 t3 
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LbiloJ 
(a) G1.G4 




i 


(b) G2.G3 








i i 


(C) Vf 








I l l i 


«J) If ^ 










(e) Ip 








n n 


(f) Vp 








Vr - . 













tO tl t2 t3 



nnnnnnnnnn 



(b) v 



in 



CM3] 
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(a) 



VP 





I 

















(b) 




[H5] 

— ^vr^- 



En 



vf~ 9 54-ioc 



10b 



V! X 



1 IfrKRH — (AND 

LT8_ 1 



J? 



15b 
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